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Introduction
Sea Ice thickness can be measured in a variety of methods today as illustrated in Figure 
1 but on-ice thickness measurements are the earliest and most accurate measurements 
of this fundamental sea ice parameter.  Drill hole measurements date back to the late 
1800s and are still routinely obtained today.  The application of electromagnetic 
induction (EMI) started in the 1990s and has become a standard method which has led 
to a drastic increase in the number of measurements available.  The goal of this project 
is to collect a large number of these measurements from independent sources, make 
them available in a single archive, and perform data analysis on the measurements 
which contain ice thickness along with date, location, snow thickness, ice freeboard and 
major ice type when available. Figure 2 shows a few examples of ice profiles from 
individual data sets.
Figure 1: Diagram of different approaches to measuring sea ice thickness along with visual examples.
Methods
This project has continuously been in development for a few years now and has been a 
large effort to collect and organize data in a folder of spreadl sheets to be shared 
publicly.  In this effort the focus has been to start analyzing the data on a large scale 
while also adding a few more data sets.  Figure 3 contains some basic metrics on the 
updated data.
Figure 3:  a) Pie Charts showing the breakdown between the type of measurement and the type of ice. Ice type was only given if the 
original source had record of ice type. b) Each thickness measurement versus the year it was taken. c) A histogram of the number of 
measurements in each decade. d) A histogram of the number of measurements in each month.
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Figure 2: Two ice profiles with snow depth and ice thickness illustrated, notice the thicker snow cover over uneven ice.
Analysis of this data was done using Matlab and for inspiration and ideas on how to best 
go about analyzing, published research was used.  Our main focuses were using ice 
type, measurement type, and date of measurement to separate the data. We also 
plotted the locations of the measurements which is in figure 4 below.
Figure 4: The locations of measurements plotted and separated by decade. Color is determined by thickness according to the legend.
Results
In our analysis we found a few things as illustrated in the figures below.  We found that 
EM measurements tend to under measure when the ice is thick and has steep changes 
in thickness, but a large portion of the differences came in 1995 which was the first EM 
data set. The growth of first year ice has been rather steady since the 1950s which is 
the beginning of consistent data, with larger measurements and variations in averages 
coming from an increase in sampling of thicker, multiyear ice. Decadal distributions of 
ice thickness are generally as expected with shifts due to the different objectives of 
each data set.
Summary
The Archive data set contains data from 1879 to 2011 and covers most of the Arctic 
region making it expansive both in time and location. The data comes from a wide 
variety of expeditions each with their own goal which creates variation in the data set 
as a whole. EM data is highly accurate for the majority of ice conditions and allows 
much more data collection than drill holes. The difference between first year and 
multiyear ice is very important when analyzing trends.
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Ice Type Thickness
•Mean values of first year ice and multiyear ice over duration of the archive
•Distributions of total, first year, multiyear, and unidentified ice type thickness by decades 
